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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for spotting, in high density, a probe for 
detecting a target single-stranded nucleic acid, for determining base sequence, and so on, by 
supplying and attaching liquid which contains a probe which binds specifically to a target material 
onto solid phase surface by the ink jet method. SOLUTION: This method comprises supplying liquid 
which contains a probe (e.g. singlestranded nucleic acid probe) which is capable of specifically 
binding to a target material to a bubble jet head 1 05 which is a kind of ink jet head and has a 
mechanism which gives thermal energy to the liquid and exhausts it, followed by exhausting and 
attaching the liquid onto the surface of a solid phase 103 such as a transparent glass plate as a droplet 
104 by the ink jet method. This method allows spotting of a probe onto a solid phase to produce a 
probe array useful for detection of a target single-stranded nucleic acid and specification of base 
sequence of a target single-stranded nucleic acid. COPYRIGHT: (C)1999,JPO 
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■y h t * 3 ■/ vy-t&mim 1 4 0 cm 

i 1 6 8 3 mmmttsmTft -> x . 5.0 



%-*«B«ttfc*LTv»*iiwt3jii 4 oiettco&aj*- 

16 9] h^rapi* J Kx^y 
1 6 8ie*«>t*a»5rs6. 

t s»#g 170] mmmmn twosHs 

JB1 6 8ie«o^tn*s. 

171] i/o •/ * >^*^jfliif r;pr 5 > 

[ »$3 172] mmwmm& w ->mzwm $ 
#««9iM:«i*tiiwaii4 osa<otftaj*ft. 

17 3] KHfflj&*3lfi*Wfc:*5rc* 0 . f£v 
b 'J ?X#jfefcttT-J>Slf3<JS 1 7 2SEttO*ai*S6. 

17 4] i7 b y ^xaqMSfciftrtifcRJi i 
7 2ie»^ttj*jfe„ 

[ n*fl 175] ir? h y ? x oaHHjWBMeer* * 
awssi 7 2ia«jco«tij*«. 

Iffim 17 6] K^*;l^)«BB3WH*tt-C*4a»« 
JS1 7 2IElico^Ji5*ffi. 

[ff^3Sl7 7] i$r7hV9Xcr,m^i>n-^- 2 0 um 

X'hhm$.i%. 1 7 2C*s<o«tas*ft. 

[ft#JH 17 8] 1^ x;K9S£i|f ** 2 0 0 mtft 

sa^wi 7 2iem«oeiai*?£. 
[ mm 17 9] fSv h y 2? x coj@a>\ x 

1/2 — 2 flrC*43t*JI 1 7 2jE«««{fl* 

mim i8o] Ks+t=*4*i.4a»*fti«w«Bi*' 

•thin, z&t&z tzmkt-t&mwviimnffimcr) 

i imm i8i] mmiz<mgttfmt}~*mmiX't> 
k> , &feit^&mk&wm^*mm<nfcmmx'h 

■c*4fflf*« 1 8 oie«<^!»^'ft;*a < , 

c if «a 18 2] m-*mtm7a-7&--*mD n 
i mem 18 3] *mm? o- /*«rna7o 
[f«*a 18 4] k-*m^to-7'*<-*iip n 
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Aya-y^tsmmi 8 ltoMmtt&ujm. 
i mzm 18 5] mmsm t m-~*mmiyv-y 

i m&m 18 6] wm&mt&rr & wiBs*«v u ■< 
svmx'h-ox. m~^m>m.yu-yay^-t^mm 
( s h ) mx'h&m&m i 8 i laaowsg-fb 

[W*I|187] »®«36«^5^«rC*0, ifc^ 

1 8 6 aafco wjefcars . 
nmrn 18 8] iiffi*>'*7xstj) o . ttzm~? 

fi^JB 1 8 6iB»<o#^k;*ffi. 

[W*^l 8 9 ] g£tf5>Xffi£±<7r?W 5 H*kK 
hm$0% 1 8 6lStKtf0^-fb*a. 

imm 19 0] »-*«ttSbW3|difc:^3r-/t«S' 

f£f-*-/«fc £^-&< t i> 2 mmi±Mj&tnt& it* 
ill 8 9te^co#s-ft;^rffi. 

a >cvm<&iz£ixmAztix\,*&i><?>x'h&m&mi 

[fi^JS 19 2] UBHB*mifi#t6 ^flHfcPxstf* 

T 5 y 1 8 5 teKo^^t^,, 

C«*« 19 3] KBWaWxKT* 9 , ^^ix 

*Kj£mtxmALtii><7)x*b&m&m i 9 2St«# 

mzx-oxmxvtzh cot$> & mm i 9 2 stt<o«?je 
195] m&fttf. mmmzttLxBimz 5 

~1 0wt%, /'J-b!J^5~l 0wt%, f^S*/ 
0wt%. mfT^V-yT)V^-)V 
£ 1 w t X*//CV**H*3S 1 8 1 tStt^S&ffcfrft. 
[IS*« 19 6] KT-fe-f 1^ VT;U3-yWrFaE-» 
* ( I ) •C^$tLS«JtS-*-rSt^fS)SI»*«l 9 

[fc4] 



R 2 -i-04CH--CH 2 -O^H 

A (i) 

R,-A-o4CH_-CH -O^H 

3 | £ i u 

R 4 

(JJE**, Ri. R 2 . RsaVR 4 ttT^/l«*«*> 

0, i>L-<ttUm+ng30tfcoT. m + n=l£D 
«^{im43t«n«OT**. ) 

[ff*Jf 19 7] sa*«t»«K-*«»irra-^<o 
iftg*>*0. 0 5~5 0 0/iMT'fc^tf*3Sl 9 5IB«C0 

immm 19 8] igjet#:*iois-*aisitTo-r<o 
?i«* s 2— 5 o vMX'fo&m&m 1 9 7aaioi^fl* 
m. 

imtm 199] m-*mmyu-y<n&z *< 2 ~- 

5 0 0 o«»c»*ilW8S 1 9 7K«<o#sHfc#8;. 
tl**«2 0 0] K-*««Mrn-^«S36*2~ 

6 osa^T'S)^. ti^jsi 9 nmemj&kxm. 

[f«*JS2 0 1] tS-f Vi? -y ^a^V/l^x y 

hs-e$>sis*]ii 8 1 imcm&tJrm. 

[fi*Jl2 0 2 ] irn-^t07S yi!iH?iJSr 

i8oie»<7>#^k*-s. 

[»*IB2 0 4 ] isge«*m*TS>^if*JM2 0 3 
[ tmm 205] aae waw*T* & «*e 203 

C W*J» 2 0 6] t£Tu - yifiWBTCib & Hf$lg 1 8 
OfBSR^ItJ&ffcfrS;. 

[ mm 2 0 7] fSa£tt£ . Kffl«_kfc 1 ¥#4 Vf- 

*fc 0 1 0 0 0 o«ia±<z>*]rc\ mnzmir.Ltix# 

•y Yb?£%> X olzxtf-sT' 4 V7~$~hmfc8k 1 8 OlEtK 
t it*^ 2 0 8] MOBHtdJlHiWr* 

trv^is*Ji 1 8 oiEttofts&ft: 

[8**« 2 0 9] W«^-4 >y h <0BB*^# •/ 
2 0 8IStt<7):f#5&fL?m 

[ 2 10] Kffiffi«H(0 £Wtf)»ta 

u^v^ j: 0 {z yu >y df- >mtix\ ^&m% 

JS2 0 8IEttcO^F^t;^«. 

[ti*iS2 1 1 ] myu y^y^t^skmr^y^y 
izx^xm&^tix\>^mm2 1 otmn&mtt 
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&«<r>*?*Mzmtrhmiifk i s oiesso^-fc^ 
&. 

[18**2 1 3 ] »B«!&«3fe3*Wteia«PiT* 0 . ISv 
Sc. 

[ m** 214] m.~?hv? xtmm &ittt it** 2 
1 2mxpm&um. 

1 is** 2153 nr? 1- y ? xemmtfmfc&x'h 4 
it** 2 1 2iatto#^l:*a. 
[ it** 216] x wmmmm.X'h 4 it* 

*2 1 2IB*^#s&fL;*8;. 

[ff**2 17] KvbU ?XcOff£aU~2 0jc/m 
T'J>4M**2 1 2ffi*<0#5^fcfr8;. 
[IS** 2 18] fg^x/K9&*H;i>*2 0 O^m-Cfe 

411*392 1 2aE»««F^fl:*». 

[ If** 2 19] iVh'J^X^fi^-i^x^ 
HtScO 1/2 — 2 mX'h 4 fit** 2 1 2 ejfoOflB&ffctr 

a. 

[^cO^W^iftBJ] 
[0001] 

[00 02] 

tm&mm. ^bQ>&y"v-yzwm±iz&mk'<*tz7 
[0003] z\<r>ko i £m—~7T\'4<r>- fflbfcWk 

LTtt. Witif 3-o 7^ttlFS3 7 3203f 
£18 (EP0373203B1) ^IB*K5^TV^«K 

( 1 ) mm±x^®Tu--7*-&&Lx^<-f>m. *? 

( 2 ) ^^jsufcaarn-rifflffii^flttM-** 

&Vft<*l6*L'Oit. ±ieo ( 1 ) cO*&«pa!^BB^ 
SfiTV^* jfetftftfBt L"Cti«itf*BH«aWB5 4 0 5 
7 8 3-9&* (USP5405783) tmft>tl&. 
[0004] ttllMl ( 2 ) CDjfmt LTtt. Wilf* 
Wftff%S5 6 0 1 9 8 0^-&m (USP560198 
0) rf^iyx (Science) j . $270 
^ 4 6 71, ( 1 9 9 5) t,Z&~?4 ^DtX 7 f -f > 
^fcfflWC c DNAiTW tt(=M^4:^#*ll5r;£*l 
Tl^4. 

[0005] fc £ 4T'±ffi ( 1 ) *X*rffiJ±» EMf ±T'fi 



(ommmconmz. imra-mmMmicommizj; 

[0006] — ±ib ( 2 ) o^3:{±, tmru-y 

tfiOmh+ch&w. wm^cnm-^iiz^iL^xmmru- 
•fztmth zttfx-% 4 . zom&izx vmfflgiza 

IE ( 2 ) 0>jGr8jtt. ±IB ( 1 ) »*ffiJ: 0 fc»4 Lv^fc 
#;i£>ix4. 

[0007] L*>L±IB ( 2 ) O;frffi<0ilHW;jU 

«. mtiiy'ri-y'TisJzm^xiimzommmmmsz 

fcEB LT i> < i t U * *>3£#ltf>8! 

*\ *£?»ssi, xmcommiz^tz^xii. mm%& 
t><7)*rw)vmm., mm\z\iMm<rMm±x% 4 
m *)'j>-mz]t)!hxia< z t w#& l< . ioT^-M 
ftrc-c* 4 m *) < cos«ie?fjcofpg^»#T-# &zt 

«ifi»Ji.{f , 1 >f >-^-«(3 1 0 0 0 OJ2Lii<oa»7"n— ^ 
[0008] 

*tfMe>TXm*tfmZft%~?K:1i!iSk. A -y h 

Bi.iii&.ffizm^x. fifttMgcrD-yjx^vf 

[0009] -eLT^ajcOBfWi. |ga6TMfi:<7)7°C7 

Bm±izjEmzx#vT < >?i-&jmzm®-t?>zk 

izfoZ. 

[0010] &tz*5&tyco{il<7)Bmi. 'J?Acom&frt> 

x-i>tmizmt&£ *)&«7)mm$: x *)jEmizm&*im 

[0011] tti^tynmizftmBmi. ?n—7ifi 

Bm±iz&m£&Lx^&yv-7'Tu4 s-. ro-r 

•T4C:i:(cft4. 

[0012] wc**«ofl&tf>i wis, tyrrt-ttt 
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[ooi3] mz&tz*mnconomm£. 

[00 14] 

a-rt#tfiR»*^ x >y F&KJ: OHffl^ffiC 

[0015] iMmmizfrfr&xx-y 7- * yy-xmzm 

[ooi6] &ttmin-mi>mMizfrfr&y°v-7' 
7i/-fii mmmm<r)mm<r>umzm^z%i±Lx^h 

yn-ycDXtf -y F £ 1 ¥2rW y^Wz 1 0 0 0 0 mX 
9mmizfrfr&Tn-7TU4 fcJ:*itf x>K? F 

xumm^Lx^iztipk. 'jr&<Q®.m*t>x-i>& 

< crmmznt z t t . 

[0017] a fc^&Bjjco— iiiftc^^ro-/ 

£-&tfx*>y f £3r-r&rn-:/TF~f otstsra;-?* 

[0018] 4fcJJEOB»t £ bCDX'^h. 

yyjvwziirtixx^&^sm&nh&mmwsizftLx 
&mmizmi}-tz>y'u-7zwm±iz3L^tzm. t *:« 

»/ f t m-yrjut t$mm±.izxmmmm 

mm^m^m^tkm-t^mz^x . wu*&v f<d 

i%7u-7$:1Stsm.foZj y? ^"x y FgjCJ: 
[0019] -g.lz±Micr>BM*mf&i-& Z b<r>X'% 

*ftWcD-mmmmizfrfrz> mmmm^mm^m&t^ 
m±. m4Wz&in&i®wMm?>ffim£ft%rr&ijm 
tint, mttmmizimmvwimzttLx&mmzm 



tthzk*imb-?hi><7>x'foz>. znmmzm^z 
z t ^zx^x^m^m^hx'^mm^^mm^ 
mm, mmmimm^-^mmm^m^izii^mm 
m&nfe&wmiiz'+f %o z t a*cs h i><vvh& . 

[0020] SrfcU S P 5 6 0 1 9 8 O^mumM 

Tv—ynxtf-yTJ yyiznayKyisa-tfr&J y 
fit*, y btrnzm^zzbimmTZ^ttgizzixx 

H0*>USP5 6O 1 9 8 0-f^#«0^2ffia<0^3 
1?T~SS5 2ffSWi. E^jft (pressure wave) IzX 

-?X'J?&<7)4 y y?i?x. y Fry y? 
mficommtfrn^x'^timzti. zcom&t lxj 

#-y h^cony^S^-^a^S-^l^ed-rfeK'lx?: 
T . %<r)±X'\J S P 5 6 0 1 9 8 O^&miZti 

[002 1 ] *7tU S P 5 4 7 4 7 9 6^fgtC(i, SI 

«*«»»fc:4SB«<offlS*txvx^^ h 'J >y 94 y 

JWXi/x. -y b^iyy^S. (Piezoelectric Impulse Je 
t Pump Apparatus) £fflV^THI&!ttttrt!:Li»yC, ^'J^ 
jr^Wf-HTW *«Jfrr*£i:. *LT-e<l*fflV» 

[002 2] LfrLZixhnftffilffilZii, ^tbmfen 

%z<n&mmz&*z>tmyv-y*4 yw* •/ h 

[0023] 

^i/a2(i2|s:%BH(^^Ta-yTP^, mmwstr 
n-yTU4comg3j&nwmmwmx'hz>. muzn 
v^r 1 0 1 itanumb Lt«o/D-/, mu&mrv 

-y**tf«[**«:aj^rfl8fc:«ftLTv^»*ttl&iR 
(yX/H . 1 osJiiS^Km-T - *^^?^^^ 
Hffl (PRIfIBM5Xlf) . 1 0 5H4 y?iS* «y 

TP±ai^-ti:-l»^5rfii^.S^'y;l'> ; x -y h's-y FT* 
*. 104liA7;^'i -y hA.. y H l 0 5*»<5>lltaJS*l 
fcttMrn-rSriPttiKflcT**. ^3t02J±, Blco 
y^U^'x -y h^-y F 1 0 5cr>A-AWmffimX'fc *) , 
02{C*>^T 1 OSii-'N'y^'x >y F^-y F, 1 0 7<± 
tttti$ix€»^^^B!ra-y^#tf?g#c. *U117 
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«s<iTv^*«aiiRi 09, Tfri-v&mTmtfLzn 

X^hWMl 11-1, .111-2, -^DA^TM 

zixx^&mssmikmi 1 3. #s*«i i 5rvm& 

[0024] SI7n-y^tW 1 0 7tiGttti:*!J 
7U (ttffiP). 1 1 9 4T'£T*>9, J3rSE<0E*J(;:J: 
•5t^-X*X12 1$:MUV>|i. ^^Tttflill 

i - 1 , ill - zizmm^tmhh t , i23ts 

»*1 0 7fc$tiSj&«»&U *0>ffi7rC*-:*;&.xa*tt 

mt, 3j-u7-f^i i9*»fe««cio7*»ttmL, rat 
®mz±mi>tzm%m muz 1 a y+&z 10000 

fflJjLh, ±RSt L-Tfi 1X106 ffigjg) K-T4fc«>fc 

\±&«<7)m8m—-7co*x y hffi±, mm 2 o-i 

0 0umWg.X'$>&Zbif t i8-£L<. £.fi:E\v7>x#y 
him^zm^L LX^&Zk j6*» 4 t V ». * LT £ COX 

3&A*T-y M4, A'^yi -y b^-y F#>£>ttaj£il& 
[0025] ( ttaj»0«ftt ) RttUffl^^f* t LTJ4. 

i>m^&zbwx°%&. 

[0026] ZLXKyjUi/'x. y b^y FA^OtttiJtt 
ttfl»* 1 ~ 1 5 c p s , *ffi9ttJ0«3 0 d y n/c mJJl 

±*W4 u*. ifcttK* i-5c P s, mm^^3 

0-50dyn/cmt Lfc*§-£\ HIfii±"e<0*3iMag 
&m#>X iEBPSr t» <0 i: * 0 «f fctSMtcfflv ^ 4>ix5 . 
[0027] i«cB«**>>f -y MttSWtt. & 

^W^yi -y 

fc . JWIc+fcliWitf 2 me r~5 0 0 
Ome r, iM2me r~~6 Ome rcO^BtTo-y 
5:, 0. 05-500^M, 1fCt42~5 O/zMOjUg 

[0028] (RtffiMffl^) A'^yi y h^y F*>£> 



-ytm&LtltZ . ax/rf7fl>iSx y h^ y Krt^tt 
T@ffltcMLTiES(cttaj^rtg-C'fel»?S*ffll£* { »4 L 

v«fr*»fc-«r, ntzimzti&t><ov*:\w. mt 

'J=7-;K WV7-abVkT;l'3-;kS.trFie5t ( I ) X' 
^ix&T^XsVTti'ri—jVZ'&tsWMtlftik U"*t 
COX'fo&. 

[0029] 

[<t5] 

R 2 -i - O 4 C H 2 - C H 2 - O 



R 3 -A-0 4CH z -CH 2 -O^H 



[0030] (JJBSU)*, Ri, R 2 , RaXtXRi 

SI&£*;bU m=0I-9n = 0, t> L< 14 1 Sm+ n 
S30ti-5t, m+n=ltfDi^limiWinliOf 
»S. ) 

mizMifcttotcHEZmZS— 1 0wt%, ^UHt'J^S:5 
— 1 0wt%. ^^'^'J3-;I^S:5~1 0wt%, & 
Z/±IE5t ( I ) T-^£*t-STb^:yT/L'3-/l-£0. 
0 2-5wt%, ±9$?4L<(40. 5— lwt%2r^- 

[003 1 ] i<0?8t«tifflV>7t*-&, ^f)WJx. y 
>y H36»^SEKro-y**t»«c«cSrttaj$*Tffl*B±t: 
ft*3 ^ t * jK y h C0BVH)WBX\ 4 ^rtttli $ 

«S*^(=»i Sit £ . -y -r 

ffilc:. ATVI^'i -y h^-y FT'Slffl±Wt-5-LJt?S#: 
* 5 . ISEIffl±T-/£^ 0 , -e L-C h x# vhk com 
XiS.-&LXL£ocoZ\yj<'J:o%. *7x>Uco£ a=5r«iS 

yu-ycoum^mm i> ±sicommftX'h ->xi>m^ 
hzttfix-zh* 

[0032] c wm t tmco-gmmcowm ) bhb±k# 

«^ta6fe1SKrcJ-ycO^,-K>y h^Sg^RB^Sfifefi 

x *)mmtzm<'mzimx'i> o . ^o^src?-^ 
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[00 3 3] (SHSfcvW SF*) »*LV^WkU 
TliflRff. vH5K*fc?-:*-/M-SH) 

3&&t,Zj-*-/l, ( — SH ) gK»tt^$«T««, Hffi* 
= Kg£*^6«i;3(c«i3LTi3<.ri:T\ 

tOS-^TVl^x «y h^y HJffl^TVl/^ 5 

*&Rzm*&0)~? h y ^x^&S ^x/I-^jS; U 

[0034] mtftSSg 1 8 m e r c7)^Btro-7'$r 

(ffi n a n £ : BJC6 20 ; (80 ttSSL fflLT 

s^'x-y Ftf>yX;K7)|8JR3£ 1 . 2~1. 5mmg 

. Bffl±fcttl«gW 7 0 — 100// 
mfUgcOXtf-y h £ Z kWV* . ifc»flcj&«B 

*4gtf)SHgfcORJE«: s tttilSiiSaWtOifefrfcfcJ: 
MiS ( 2 5*C) TT'3 OflUKT^T*-*. =SrJ3 
i^gii^ftcDttajfctxyVx -y b^-y FSrffiVvfc 

m&tXMLxm^. z^m&im^frx**^. ax 
[0035] -?w s vmttt—ivmk corns- 

S-) fc#jftU L*»U * 

sTS^ U JD*. I. £ i: t\ ZJHWBfiKK J: 4 f-* 

[0036] BBMiB^^l'-f 5 H360»A*8fei: t 



smtTE.ima&Kmzti&N- (6-?w 5 

Q'fodfv') X^>"f S H (N-(6-Maleimidocaproylox 
y) succinimide) &-&tiMM (EMCSS5I: Do j i 
ntS) b b X'^mTh h . 

[0037 ] 

o o 

JJ N - < ch 2> 5 - co °- 1 y]i 

o o 
[0038] ±tz^-)vmt^sLtzwmru~y 

mtfDNAgi6^iaS:fflV^TDNA^e»^ 
-*-4IBfc5' ^SfiiaCOMMb LX 5 ' -Th i o 1 -Mo 
dif ierC6 (Glen Research*^) 5:flB*^£ 

i o ism- hzb tfx- & . »ftcoM«iiRje^. a» 
[0039] (rs/itx^i/S) m&tizmm-r 

W 5 H*<o«^*rti:^fc:t. CT^{fx*rdfv-S (II 
ffl±) trsyi (S^ro-y*ssg) <oft**n*S9t*< 

x^jf ^ ^qrf-s *■ y ^ y ?7yi^-hjffl 

^-9>-* yr y V^ffl$r^7XSS0Hffi^3B{cM^5LT 
[0040] ±IELfe J: 3 (eBffl|!lHfc-*fi[l£gp-D 

t tsv HzRm Lxx&m&zm&t & x 3 

b •C'tOlSKr o-yco4t«Sr%— (c-T h Z t tfX'% h . 

«vw f y r-f -t'-v a yco&ftbm ?ztk% 

J: h 7 o- y D N A^M^lcoi Sr^ t £ £ k =5r < ^fi 

^'j^^^T^-f y y r-r -fe- 3 >Kmiz&5--t& 

<r»\A yy -tf-v 3 yizffl5--t&&fttWMake>8. 

mzm$--tz>'gmmkcomzv t Lxmta 
mm. i^iwgL<r>Tiv*v>m*mxLx&\,*xi>& 
w zixizx^xmmztmyv-yz&izzttbz 
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its z t . iirra-y t mmmt cowmm 

[0041] ( T W coSSffi ) <K£*fMIfc«* 7D- 

£?&f*fc LT^y-feU^7. 5wt%, S*7. 5wt 
f^'/»j3-*7. 5wt%. JiSEHR* ( I ) 

lwt%S:-*tfi«*tffl»r*. <Mc**fc:f-5j- 
-;US*^-^LT OS , **0>J;L{£2 ~5 0 0 0 m e 
rg«, #Cli2~60me r g«^*itl7n- 

BrrQ-7'^_tffiiK«tt£. o . 05-50 

0jum, «pic« 2-50aim ?>max\ &&&&&&& 

l-15cps, ftlZli l-5cps, ttl&M&tltf 
3 0dyn/cmJJLh. #CI±30~50dyn/cm 

at&mmftzmm.Ky'fi'i/ * -V b^-y b<?>sx/umz 
■i s vmzmxvxa< . z Lxmsmtm^y/i-Vx 

1. 5 mmiSCItai?^, >/WA»K-» 

0 %*$^-?—>i,zmfeth z t -tmt. L\\ Mt&x 

--K /f- -f ^y^W^l^fiVVx. y b^-y b'<DA¥«£# 
360x720dpi C0i§£(;:{2. 360dpi 
tC(±llSD±ajfS2(5I^D±m§^, 7 2 0 d p i COKfalZ 
li 1 EMittf* 5 ®g.at&Zit& k^d Ikft-X'XK v f -f 
>yL£*§-£\ #^«XiK7 hHWX^-^l^l 0 0 
jumh&O, BUTTS bttf) 3 = ^ 3 >- 

*+»KI»<'i b t>rsimX'$> h . 
[0042] <JcweBfI±<?DvH S HSkJK** «BE 

^ffi (ift25°C) T3 0^gJgT+^T-S>-&. *««H 

[004 3] ZZX'ZCOtmy'V-yTUJ SrJfl^T. 
«itf«fl«»<0«iaj*t1¥!flrp«^)*aitll* ( S/ 
NJt) WffeliSrH^CtSrBWt LT, iiSro-7 

? H/n y >-^2r^ 5 -I t 4 L V /n y * y 

^tiWiaf. urns* 2 i/Mnr^y s 



oTnTtlET&S. MilfDTT b- 
/b) „ /3-^;b#rbX;?ywb^£fflVvtk^T*£> 
*. L*»U *MDNA09WfcfiJK3»**»&"*-4i:. 

^nmtmmmiz^ *m£<,zii.n%*>% <xi>^\ t 

i, 7u -y ^ y^<oxs £ t wx-z h . 
[0044] zcomzLxfrnThyv-yTuj i±z 

xX-ybtt-t&l:ol,zffitftLXi>£<. 4fc«B<0St 
Kro-T-Sr^-^-^tf^^^^ y hSrWr^^CitiBS; 

m^-yy/^iz^tix^^mmcoh^ . saiE?ij 

U-fS:ffl«L, IS7'o-7'Tl'-Y<7)#^^X^ y htc, 

x^r-y h(c*$»t*-'W y H<o^*isra3eaai*o« 
zifi-&-*mtmzyv-yk vxwmmzxx-yr- 

4 >y-f&. biz^-yyj^m^L 
xwm-*mmt m&yv-yt yv n x 

^ yv >y ^^m^m^mtnm^ma^mTmta-r 

[0045] (4 y^'x-y h^«y H^SBS) 3r*J±ffi 

rR^RtaHi-t^Strxy^ y h^ y HSrfflV^C: fc 
t^rtt-Cfcft. L^LWIELfc*^^^* -y b^-y 
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wt < t \ 4 ? y ? 4 -tf- is a > Km?mm * i> ±# £ -fr & 

^fc#T'#&£^d*-C\ /\*77I^xy h^y Hti*» 
Wtk oTJ: 9*RICfflV^ft-&'f V^'x •/ h^>y H 

[00461 IC 2£l±<?>X#y hra-C%*£ft,&&8? 

>y h^ y F*m^Xim.<OXX<y hfrmMclittJifcft 

(PNA/DNA) I^it. 7°x-i-7c7)—mtLX& 

mtLXU, T**i/>J#im (DNA) 7D-y, U 
tf&K (RNA) T-a-^a^T-f-HaH (PNA) 
rn-y«:-ft-trt<7)-C*S. PNAiiD NACfi ft. 4 

■o-L. Ttest (ID t:*sft.4*=ar«ja*^rt-s-&« 
jj-yd-5 

[0047] 




V 

OH 

[0 048] (S*rBasejH:DNA&ilttl.4 

mmcoim (rf-y. ssh^y* ?r-y) 

PNAJi. tHtitt BOCMIlIffl^a^Fmo cMM 
ffl^fet LXfthtlX^h-ftmiZk'iXia&L-f&Zk 
AiflS. ^UPNA«DNA^RNA¥^^ 
y rO? ? H i: JfctS! LT ^ ?l/7-Wof7- 

*»4fSttr. ftoTPNAfc«^*«8fflJ!i:*RJG 

#«W&Rf&&**SV ^Jt#>fc D N A7°d- 7* 1 WW— #g[ 
«Bk^W7'J -y H-^RNArn-^fcl»«h-*»R 

fcCV W 7'J -/ i*«o«3 jWfc£jgttfc:«ft.Tv*4 fc fe# 



*«VO>6. -t-LTift.6Otttt36»fe««aiK0«as 

ffi Lfc^tC i>WbX'$> 0, PN A7D-7*^M 

Ta - 7" £ HIffl±co|JS^$ titz&miz±tb $ -£T To - 
7T\s4 ?)ft®!g.fcZm&?}3;t LTtiDNAra-T" 
^RNATO-T'tl^aSC PNATn-7'<0*Si:ll 
ffl iSfflfc KSv *£5UEtt£1T*-4*BaE*i*AT 

*>-£0 — :>f±J^L;£Ohll1»0^-:*-/I^ (PNA* 
SB) kvH 5 (fflfflSQ) 4. P 

NA*ffl^v£Of-^-;^co^A<i, Mx«i'PNA7"o— 
TcON*ffl ( D N AW 5 ' 5R«fc«S) K^-zl/Sil: 
^tf^Xx-f (CH(NH 2 )(CO0H)CH 2 SH) »§£#A-r.g> 
.rfc-ejtJftSft-S. PNA7D-7<7)N*S^yXf 

-f y^Ati. ^{fPNArn-7*wN*sg<?5rsy 

gfc v-Xf^f yco#>U#*i>->i^£&Jiii$-£& Z t izX 
-5r^oC:{:*^5. SfcPNArn-7'«0N*S 
S /Sim{fN 2 H(OT 2 ) 2 0(CH2) 2 OCH 2 COOHc7X}; 3 

r 5 ys&t£*A4** >-)vmtt Lx^zmzm^ y 

-COT 5 /Si: Wf^ y<7)*;^m^f S^gi: 

Z t XV y*}-*ftLX P N Arn-TON^SIgtc 

-£ttLTBfflfc<0*S£*£#AW:*&, PNA7o 

£ i; - 7-y ^-f -fe'-v- a y%)m<D 

[0049] 4fcPNAtt-t<?WB*ftfc:J:-5*CJ4*tC«- 

p N A5f » h 'J 7;^n»l ( {HJilf o . lwt%b 

mtaimtm^xj v? : Jx. >y hP±m^^-r-g>#tt 

»$-frTfc<it(i. PNA5iaBO^XT-f >«*+<0 
f-^-^OlHb^iS^xf-^OgglxSrRer^ PN 
AcOf-rt-yl^fcllffl^BOVW 5 HStcORJtE^I* 
OiO— «OI*!Lt*aS±"C»4U\ 4feDNA7n 
-T^R N A7 , n-7'0*ffl(cSA L7vr^->r-;U-afc 13 
5 KaoRtSB#^{±B?KL^«(c3 0^- 
(A77l^*x -y h's-y H*fflV^fc*8^> T+4J^C** 
PNA(0^:liA'7;^'i y h^-y HSrfflv^« 

[0050] mzyv-yt Lxiiffl&yv—T'izm'fe 

$ft-T, ^tiJ • t -& y7/^«WM i: 
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^rf-H, wat9>wR mt\mw, tm, mm 
m m*7u-7tLxm^&zttfX'%h. zcom 

[005 1] feUJMBUbtttC'f v^i-'x -y btttfjro 
Tn-yTWcoi^fj&fcriftJf, 7n-7TU4& 

wbxm&tzmfR-t i. mzwmyu-7 
tmtemmt<?>fflx^m&if s &i&zii&miz&* £*g 

i!ftJI$30 #^5r@ffl£fflvvCkBHg-f£*;K>y h 
tfX^h. 

[0 0 5 2] ^fci«ifc{J*^|(;jjv^ai(^i 
v>. Mz.l$7u-7mm { WiteZtlZ>V xAOfflCjEF 

(SNJt) ££ r )-®\*]±.mtZ>ZttfX'$h. 4fc« 
W x.;U^ff>m^lz$ ) tz ~>X ^><i0fiIW4 1 i: 

ic^sicv b v 9 x tt-tz wm, zcDWkxm&vm 
wm^^mmmizmft^mumiz^xwmti . 

[0 0 5 3] H5tc. #SmiZt5i-f&7v-7TU4<?) 

.-mtiFct, as (a) li^mmxh*). ms (b> \± 
*<n&&®mmxfoh. z.<r>7^—7rv-n±, Wffli 

0 3±i:vh'j; ^tffcrKS £ titiim ( *? x ;u ) 12 
7 S»jRUfc«rtM«i*#f 4"^ h 'J 9 X^9-> 1 2 
5*SM*fc«3ft£3rt-4. -?hV9A125 (fl«> (= 

9-><t><r)mmfL (<<otk*&) tixmfbtitit>(?> 

1 0 3cOSM*<Sa3L^*aECftS. fflffi 1 0 3C0^S 

»aj»wi. 7a-7km-er-sim%mmzmjRLxt5 
4. 

[ 0 0 5 4 ] V b u ?x/*9<-y*m&tiwmt* 7 



%m\nm'&m%*mfeLxm\frrh^mzm^&m 
Uriziz. tsumm, synvcBa/mmt^i.^m' 
&km%&z^~thi><7>tfm$.L\K znxdttmmt 
txit, mx.imm(9oA, tjus, &m) Rvm& 
vmsmifiWfktLh. um&msmt txit, T9 y 

-■K'J-ysk, r^'j^Kt/?-, ^i^^r^yi-- 

3tett«8flMco*«5«a| 4: LXli, mtiiUVU^x K DE 
EP-uvi/y'xk »HBSMt«IIWf*ffiv^rk# 
T-#S. UVl/yX b i; LTUL aMbKU 4 V7Uy- 

ffSfxTy«i^ 5>* k 7 x y-ji-mm-^m 

[00 5 5] DEEP-UVl/xXhi:Ull ^'ffi 
M£&, XVX*>l'jt99 0U-h, 

?yu— k ^y^f-zwyro^-^irby. iJi 
t^. m-ft^-y i - h v )V7u\zym<nmm 

xxf ;i^o^Jtp$iJS!I^Vv : x h^Sr^ff -2.:: 

* . Mll/yx h t UT . ^ 'J t'-*7i 

3,3' -y7yFy'7x-;WWy, fcj:r>\ ^'J 

[0056] ^HS^tfflBik LTtis x y 

fcitx, *>Y4 y, texts, % 

<r>mmmfo, T*hy*s>. axx/, zcommtm 

im, ±tz\$, 2 mw±<?iitm-£mm* 2—10 

nM%mL^Ltz, XVx.Xt)VT9VU-Y, x.if 

*mih^ktfx'*h. m^comnkixit, 
7? x 9*?m&%imm*m^h z k & . 

[0057] 5rJ3. rn-yfcSJWHrtlWEieBlOttaj 

9x^9~>mmtmk Lx4m%&<?m&m^&mt 
[0058] mz±M Ltzmcttmzm^xvh V9* 

J*9->£Bf&i~&—mUmk LXl±mfc$miza- 

-y^^mzmm^^-y^-y^m^TMizx <o^9-~ 

(f, WWi*:cr>i>cr> : $:y*h'?x7&m^tzy*hVV7' 

vy <-<r>7vt j e.Mzz. ) omh, wsk, i&gizmtxm 
it-thz. k izx >o^9-->y-tz> z k i>*smxhh . 

[0059] ZZXT7h09Xl 2 5*«li«kUfc* 
-7 h 'J 9X1 2 5C0i$m\m*.>&k%h. zcom&L 
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^tm^zft^xy'v-y-mmimteztitzt tx 
mmcw 3.)Uz7x3-7mwt# i wt>xx£ > -xi l zm 
teztihzktz*:*. mmzmm-r&vxfrffi 
x\ m%hffl&<ntt-7*m&i,ti%&x'i>. ztit, 

[ o o 6 o ] »*, y , ^s^co^wa^HcT) 
7*0- y>f JBtJi^^^fRTS) § d t ^-c. £ co 

[0061] mzvxjwm® (Hffl^Mcosaigp) £ 
ro-/ 1 &&-*im&m & t -t&jrmz^ ^xmm-t 

&„ *7 x JWimiZ&ft ftggii , 7'n-7'£ffi 

o-yt LT*sicf-^-^*^^AL^^«rD-y 

FMiALT6<lfc X'V x /wc«|& Lfciirn- 
LTJ±IIIffl#£ffi^«x;tf*^£co*A#ir£U^ i<7) 
^®^<DTSygcDaSAaW£ U^. ■TcOTSy'Sfcx 

[0062] T5 y-g^x^df ^ScOllffl^®^#A 
i±. fffS*L,fc8tt=Hffli: U^'^xtS-fflni,^!: 

vxw7xmm*9mi,ximm (y?y-;H) 
% («itfN-/8- (rsyxf/H -r-rsyro 

5 v-ffc^ft ( r - ^ U ^ H v-r o t/P M> * h 
*i^?ytg) £#tfi^y#yr!J>y^J£f£#7.X 
^ffiO*!^ b RJ&£ -tir-S i: izXiXfrftv fc#* 
T* 6 . & v !✓ ^ 5 H Sti , -LfficTXfracC: Z-oXHv 

xm$kWizT$smzmALtzmzN-~?i'4 = F^r 
it&zt ?tf7z.wmmizmx-*& z b § . 

[00 6 3] 3nBN-/3- (75/lf^) -r-T5 



t;Ph'jy l-^S'i^X&tfXy* W = £/'/P-4- (-? 
W 5 F7i-/K T^-P- h<O«3t«Tie<Oji0f2) 

(DN-/3 (7*yxf;b) - r — 7" $ y* To bVP MM 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH 2 
©r-^ij^K^fv-raf/PhUy Y^i'i'Jl' : 
[0064] 
[-fL8] 

(CH 3 0) 3 S i C 3 H 6 OCH 2 CH-CH 2 

[006 5] <3>Xy*W 5 4 - (?l/-f £ F7i 

—AO 7*^1^— b : 
[0066] 
[ft9] 

O O 

E} N ^(o)- (ch 2 ),-coo-n^| 

[0067] JbJeLfcHfflc9*®J8m(=i3^Tx;Kdf y 
a*BHB*®tc»AUfe*&, tSx^df^Sfcro-T" 
fcSr^^-^/Sflb. *KJEc7)X^^SrX^y-^r 

[0068] ifcHfflfc LT«li*«^fflV^«^. 01) 
^.{i'Organic Thin Films and Surface, Vol.20, Acadera 

ic Pressa&smizsmttmzzommmm.mmiz*. 
mm. x^x^^ii-m&tzteT^jmmzmx-t&zb 

hO? x&f&mzftZ-oX i>£\\ v h V 
mX-htitfffi&Hkmzxvy^- h+rj 

^mz£^x^m&<nmMz&m%zammzmtt$k 
[0069] &tz. m^mmizya-y^^^m 

b LXteMUi. WRVB6 0-0 1 556 0-9fi«l£E 
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is^vti -v? y y^mtwmmt z&mmtxT s ; 

[007 1] f:*>^>*^V^iifra-7'^ 
[0 0 7 2] 7 M) ^XA7-y«^x; X^f 

*mx. rw zffi®.-t&yv-xnmm. *>*v>u\ 

[0 0 7 3] JBttfcLTtt* HSfciptf-SKfcWrfcffl 
<0Bfa*«jE*J^8«O<>c0tcliniT. 

vm. Hfmmmm«<?>&#.k-tzzb&x'%&. 

[0 0 74] ^x/UDlMXi; LTti, %.tm<7M. T 
U4i£fo<7)iMX$:i%!&Lfz®'&, 3 0 0 

jumjaTswaau*. mm. mstzta-txoiz. ->x 

-?-<75 1 fflcOSS £ 2 0 0 ,u mliTFi: "f & .1 k a*f# S . 

0/zmfelT\ rajBfc-*-S*£tt*OBS£2 0 0jumJa 

1 >u mWS.ti-h Z b •& . 

[ 0 0 7 5 ] #^ x/U0SWI»lW±. II 5 COJ; a fcTB 

mx^^juffMmi-r^ Lxmmt&mmwmmzmt 
xm3.$zm*imx'h&. 

[0076] Bwsri^xiwa^ram, auk 4 
t $ ft & * * ? x >v t ^ c ^ iwoft g-r ft.** 

£ t T *> *ft#7 OX 3 5 g y t $ 

[0077] Hitf . V x.)\s*iE}iftm)kb-th%iis 

x\ mmttzzt:. rn-yisg. 



-O-f-. cmx 1 cm) b~thb. nyh't 

h y tvi^ $ x h y - k LT^a^Sr+^^m^-r-i^ 

1t*»fe 1 0 OfflX 1 0 Offl. S>S^I1 10 0 OfflX 1 

000 mvx±<^xu-^mmti^^th z t tmz u> 

<0T\ v> y^xgftoiM X£i>#,i:l,T. ^x/KD 
IE^^<7)-3aSrl~2 0 0>um, »8W4?x7Hai 
cOffiMSr 2 0 OumVXT b-t^tm± L\\ 
[0 0 78] £tz-?h 0 7X<7)mZ (®fflSt®a>£cOiS 

$) ti, vby^x^'^-^^^^^x^tfo^ 

*, im+z>7x3-7mL<?>mmz%i&.LxmMZix& 

^ZCOXo^m^b^-^ZtlzX-yX. mttiH Wis 

x >y bat&mzm*<'>xy'v--7'mwiz&'y*Mzmte-t 
4 y^^x -y hatmgtftbnmmtz&^xyv 

z%x#-y v^mm-hzbtmm^w&izLtmmi, 
m^m^x'h-oxt. w&u-7m&wtt±jmfe 

co&mz±#>%it&z: btfX'Z. ?o^3y^^-y 

[ 0 0 7 9 ] [RtC. ±Ktf0M^ L V^fflcOiBSTO^x 
/l^5S8K4, 200^mX200/JraX20iim, -f^ 
8 0 Op 1 b%&. ±tz. Z(O^XX\ fffiStt 
&Vx.>l-mcO$m (HltfOx) t|5l«tC2 0 0^mi:-t 
4i;6 2 5fB/'cm2<7)^x;UWS* i #*>il.g.„ tth 
*>*-y-b LX 1 OWcm'CliWi/lfMt 

lEXB&ttbL. B»-r&^x;HSkOK«t>5xemfc 
U -?hV 7x;*?-><DmZ£4umbi-&b. >7x 
0 . 1 p 1 £&• 0 . ^ffmii 1 0 0 0 0 0 0 
ffl/cm^fc^-S. 5iimx5^mX4/im^A7-- 

LT 1 0 6 H/c m^A±.(0^x.lVm^.(OT 

[0080] ^wM^za^xx^-xmrn.. h&wt. 

Tu-Xb RJE-T^ £ WfC<0 »7 x /^co«f&?S*ii: , 0| 
ifcf^x/KiWS»i:«HrpsHli:-*-S«^fc:{i. ±IS<0th 

«tiao. ltrrjy y wmp i ) a>£>i-7-yy 

7WKnl) t^rS . vh'J ?x£{*t&£*T..g, 

Zomwmtilz X 0 -7 x/KO^tSrilllSi^Sr^x 
/l^0BHP±»(c««)4 - b mmb%&. %cr>£ d 

mx-i£. ->x/U01 0«*»fe»l 0^C0?S4^«*& 
U ftl^Sii-iik^T**. ^t>fe. ^cp 

1 0 n l <7)M£«&-f §cttc=5r v^-Tixco^tc 

hhtiK Q.wm&bmti}m.m&z&mzmiirr2>zb<?) 
x-zt-iytisx. y hmzm^xya-xmw&*7 
(ctt*^-ri> zbtftitt n\ 4y?v*. y h r y 
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P 1 a>£in 0 n 1 X°$>2>cOX\ ZW&X'h^^iV^V) 

mmcom&izmLx^2>k\*t&. 

[0081] #?Bi8H;:J:*U£, J8*7)Jk**9<±, tm? 

z^ts mmizmmtfttm^tiix , mmn-? hv?x {zip 
ix^&ztizjtix. zcogiimmtfrti. ^x;n*i 

lZAJ*-XlzWtiZii&. 
[0082] *&mzm\,i& -f S-'x -y 

[0083] 5-C*^BJ(ctJV^rSffl 1 0 3 i: LX 

m^&ztcox-z hmmt txiz. mmmmiziMiiti 
m%m*<v-smmzmxx'Z h i><r>x'$>tam< . ziiz 
i±m 2 common v ^xammiz-? hv? xzmf&T z & 
i><7)i)W&L\,\ ztxy'v-y'kWiMmmtnRjm 
co&tiizft¥mzft%ot§i!r. mttZftLtzm&&zm 
a m-sizamn * %&mzmw%mm t-tz>zt-t>w& 
znxoKmAtLxizmtif. mm 

mmi. #vxj-uy®m, t&itt*-ji>®mm 

i fc t < . * - # > -r 9 >y y wom&nmmmt: 
[0084] (iiix^>rD-yr^>f 

<Wx/U7)-?-ix^*U=. ro-^cSJE^-yri,^^^ 
< fc t> 1 »Mi<iff US»iR£4>$r < 1 t 1 Stt*& 

ii-rv^^x^trSttTSSftiWffcO, vh'jyy.y<y 

-^icmwwrciMitf, mtemmzmfcLti. ?ux 

. SI 1 fc* t fc«rtt»J: -5 K^fWBjKOflrttcoiK 
I4*»tt*<0-C» ^^£{i^x/Mi£bM4, vh'J 
7X^?-yim*. l &ttc&. &tc. ZtibK&f** 

mnnm&izi>. i&coxuz. jytis^vvmzm 

[0085] #»JJiTtt, *«Ktt^-*fe»tC*lfrt 

[0086] jj[t**w* t ->x*mizmtzmmizm 



[0087] mmmi 
< i ) mam 

i a y^-ft<r>#*7xu*7 y?< l z?jx. mmmmmm 
miz-mmhtz. *<n&, m^x-iQ^mm^mm 

$-2 04MSIfi : -5Jt. &fc, 'f'tbS 0°Ciztuj& Ltz 1 Nyfc 
[0088] ( 2 ) *ffi«ia 

tf^^yrU^^TB (ffiA« : KBM6 0 3 ; (US 
(tt) ttH) »lwt%****£iI-rC2B* 

*4MWLfc. iJC^Ti<0«f«K±E ( 1 ) T»fc««Sr 
^ ( 2 5-C) T2 O^HSMUfcft, 3\Z±lfX. WM 

tfx**f?xwnmm\izfc%mixwta&*tti. wzn 

1 2 CCfcJp^L^Tf-ry^T'l B^ra^-^ 
LT^7>-^-y7-U>-^a^M^-y:, S«»ffltT 

^X^>'> / - / f 5 F (N-(6-Maleimidocaproyloxy)succini 
mide ; Do j i nftSS) (KIKE MC S i:Bg ) 5- 2 . 7 
mgffiU =J^^X)V^i^^ (DMSO)A^ 
y -;pco l : l mmzmkW&tf 0 . 3 m g /m 1 fc =5: 

v y^wm^-yt^vxw.izcoEMcsmmzm^ 

X2mffl&LX. -/TV yfwmizx^xtf? 

xmmwizimztix\,'>&T$smtE.Mcswme>i> 

liEMC S W 5 H^*afc*i£-t-S £ fc C 
EMCSfflRBE*»<»g|S>±lf!txr5X«ttDMSO 

[0089] ( 3 ) 7o-/D N A<7)^ 

d n a &m&fm&m^xw&m* 1 <?>-*mm$:i$ 

BSttTt. **JSM»^l«-*«DNA5feljSfc:«DNA 
St^«T^ri»Kf*-^f -f 7 r 4 T ( T h 
iol -Modifier) (/l/y'Jt-f (G 1 e 
nResearch) ttSt) SfflV^VtCi^T'f-*- 
;KSH) «E^Ta»«fl»a*ffv»D 

SM»9: 1 

5' HS- (CH 2 ) 6 -O-P0 2 -0-ACTGGCCGTCGTTTTACA 3 " 
(4) B J TV — J; SD N AttflJ^ fcJ;l>"a«c^ 
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±ieid5iJ## 1 0-*MD N A *m$Wkl&&$)4 0 0m 
g/m lteSrSJ: dClTEigiK ( 1 OmM Tris- 
HCl(pH8)/lmM EDTA*IS) ^Sfl? 
U -*«DNA«f?B[*iM!Lfc (iBl^i8JS{±©JR3Sl 

[00 90] ^lH»>Jy7. 5wt%. 5wt 
%. ^5j-^VJ3-^7. 5wt%. atfJJEHR* 

( I ) X'^ZtL&T-b1-l'>T>Ua-jU mSh& : T-fe 
fl//-*EH ; )\m?T4 >^5^iK«) ttM) 1 
wt%£^tf*?S?g£ffll:U JJEDNAj8F«fc:ini, 
-«DN AOftKftj&P 8 ^ M fc i 3 (CSS L 
?t. £ WftEffcDSlffiSfeJjte 3 0-50dyne/cm<7) 
mmftX'fo*), 4fc«f*lll. 8c P s (EMfeJ^ff: 
HDSctHS (*) ttSS) T*ofc. £<o«flc*yN*77i^x 

•yhr'J^- (ffiA« : B J C 6 2 0 ; ^Mr^f 

y Kfc&ttLfc. ftJJiiTfflV^tr^x y hT'J 
(flUfrfe: BJC6 20 ; *Hry:« («) *tK) 

S.izZ.WWlVi'x. ••/ hTV >?-U3 6 0 x 7 2 0 d 

p i oMm&TW^mx'h h . <*v ve^ cot »j y 9 - 

KJJE ( 2 ) -C»ILfc#?«H»U, 7°d — ~fna. 

^ffitCOffiSKil . 2~1. 5mmT'$>-57t 0 
^•vf-O^li, 3 60d P icO^fatJillslcOX-tf.y 
>-7cr>tk2®cr>mitlii : £?T%\,\ 720dpico* 

«fc*frt&jeufc. x*tvj-4>mtTik, if?*®.* 
^rtsiiaryy^oiRtajiftf^fcJto^DNAr 

a-r?g?gcoia:ai*ti^2 4 p 1 f ftofc. 
[00 9 1] (5) 7ny*yi7Km 

1M NaC l/SOmM'Jyiifl (pH7. 0) 
mmTffif U #5x«*M«0DNAt*tfSflc*^£ 
teiftuieLfc. S^t*7^» 2%'7^jfll?tT;l^7 r 5 

[0 0 92] (6) /WTU;yM h^BOE 

b*i## i *>d n a t ffl*e w^se^j £3rr & -*« 

DNAj-DNAliloWt'o^ct, 5' »n-r 

s^*is^s*Taawi:Ufc-*«DNA*»fc. <r<o 

^iS-fb— *^DNA5rlM NaC l/50mM'jyi 

»u znmmwzim < 5 > xntz7o-y*yy&m 

Lfcrn-TTH *«»U m& (2 5°C) "C3l*IH 
rrU-f5rlM NaCl/50mM'jyMl(p 



H 7 . 0 ) LT To- TfcRfc ' W Til ^ 

XL%fr->tz— #&DNAS:8fc^sSbfc. fttcf^To- 

tt w nz>st3te*£. Hm^f^a (isa 

45: ARGUS 5 0 ; h - ?X (ft) 4tlS) £ 

88RU o-r5>B(c®-rS7 fe-y h££* 

[0093] ( 7 ) mm 

flBWfc-** DNAt y f-T'S) I) ffiW*^ 1 cO& 
mTv-7c0X#:-y hX'H4 6 0 0coafc£ST'£>-^„ 

a) #«(7)X*7b* ! (5IWtJ)-5t. 4fc**>lttg 
A^7 0-l 0 0 J umco3EHp ( M;:£>.S>,r2;, 

b ) m&thx-x-y htcomizi,±&«<r)Xtf-y hCOiftg 

t«?U>. %}1 0 0 MmCOX^.—Xt^'O . &*(7)X 

c ) X#y b^bmtfm-iX^&Zbjm^frt*-? 
tz. 

[0094] z<7)Z t arn-zr u^f ±T'ys-f y y r 

[0 09 5] *S60IJ2 

(^'y/P^'i y hTD y?&m\ / ^tzffi&7'v—7Tl"< 
Hi) 

( 1 ) ±ieHSS0"Hco ( l ) St/ (2) t^<H«(cL 

[009 6] (2)7P-/DNA^ 
D N Ag|fr£j£tt£fflV ^Tffi?'J#^ 1 ~4 <7)-*Sf^K 
Sr^tfc. rirfcf^J#^l~4<0-*g[^iai, HSfe 

m i -cfflv ^Ew»# i 1 1 . i fflaawks-frfc 
3. -eLT6«aewtsii7tt<o*i»d»94fcu>t. 

* 1 ~4 CO— N A3KJBKU DNAgi 

&timX°CT>-&tfmi l ZT h iol -Modifier (G 
1 e nRe s e a r c hftM) SrfflV^«.*fc «fcoT^=r 
-;KSH) »Sr*ALfc. ttv^taft^Kfiai^ffv^ 
DNASrHlCZt. 7£&mifc7v'?h9 : 77 4 -lZXl%m 
U «TOS«tfc:fflv^. E5iJ#^2~4iOffi^iJ5:OT 

se?ij##: 2 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-ACTGGCCGTTGTTTTACA 3 ' 
8C?iJ#-^ : 3 

5" HS- (CH 2 ) 6 -0-P02 -0-ACTGGCCGCTTTTTTACA 3 ' 

mmm* ■■ 4 

5 ' HS- (CH, ) 6 -0-P0, -0-ACTGGC ATCTTGT TTACA 3 ' 

(3) b j y°v y9-lzXi>DN AT\=i~y<^aiiii^ a 



( 20 ) 



WHW 1 1-18 7 9 0 0 



_LfEffi#l#^l--4?>— 2MgDNA£ffllvC, ±EHJfi 
« 1 c7) ( 4 ) KfB*c t^*& t HliWtf5r8tC4 S^c7)D± 

fc. iKv^mry y?iz±u ( i ) t|sit;frzfe-effr£L 

7cr>&* *WJ3"7?M<7) 3 X 3 mmc04 0<7)X U TcO# 
^^•yf-fy/ Lfc . =5rfc#x y TrtTOXitf -f 

[0097] (4 ) -7v>;*;Vym$b 

1M NaCl/5 0mM'jyiiti(pH7. 0) 

[0 0 98] ( 5 ) vwryr-r-tf-v-a^jE 
IS^JS-t 1 <7>D N A t ffl«W=SrlSSE^JS:*-n»-*M 
DNAjDNAlt^itML. 5' JftttlZU-f 
5>-^^$*TSHHt-*^DNA&^ 0 -I^gyt 
-ft— *iDNAj 1 M NaCl/5 0mM'jySif 

?g( P H7. o) <,zm&m&iuMt%&j:oizmM 

L, (4 ) Tlt<?>:tt.*:7'0-7'TW bW/'J^ 
-S^a >-RJS£3B*l©fT-?*:„ -£<D?3L rn-T'TU-f 
5rlM NaCI/50mM'jyBifi(pH7. 

o) mmizxmmLxy^-yimt^y>jy-t xl 
m) x-wmL, zo'mm:, mmmmmm ■. 

ARGUS 50 ; iM£*h-7X (t%) *t§g) 

U v-yzyBlzm-tZ? Ol-?— fe-y hSrifeft-tf: 

[0099] ( 6 ) ilS* 
fHWfc--** DNAt y f-T$> S B*I## 1 £7) D 
NATV-ycOXtf-y bX'l±4 6 0 0<7)m%&X'fo&<7) 

iztti,, i j^s<t) 5 x v y §r irr & Kfli*# 2 <?> 

D N A 7"D- rcOXTtt -v h T'li: . 2 8 0 0 <50^5fe**^# 
38S65.*Vyf-*3r*-.&Eai#*3ra 

ie^J#^-4cr)DNAT'(i:^{±afJ$ix^* 1 o^. ULh 
C0^*> £ , DNA7M »fLtC^«1itt<0-*a D 

na5 *js wttftaw- * - 1 arc* . 

[0 10 0] HSfeM3 

(«*+OD N A7D-^«i«t -y MJtaj 



( 1 ) D N A7n-/^M 

jaT^-rffi^j*^- 5 toffifl DNAJD 

0. 2mg/ml, 2mg/ml 1 1 5mg/ml(C^ 
l»J:^:TEM(10raM Tris-HCl (pH 
8)/lraM EDTAyJc^M) K*»U ifiK^SSr 
S3WB<0DNArn-^j»«[tia!Lfc (jEtt&ttK 

ffiWf : 5 
5 ' GCCTGATCAGGC 3 ' 

(2) b jry^^-tiittaj 
^y-tyy7. 5%. s*7. 5%, f*s;/!»3-* 

7. 5%, JJKHR* ( I ) T*§il&fltjS£*-r&T 
tfl/Vr/l'a-^ (ffiflKfe : TtfUZ-^EH ; Jl| 
l7T-f^5*/K»)ttR) l%£-trtf*j§?&£ffl 
*U £«D**i«fc±iE ( 1 ) -CWSELfcilUSO. 2m 

g/m i <7)y°a-ymmzMz-x . mmmfftoo . o 

2rag/m 1 (3//M) t;#S?t^. .I<0?$f*:£±f2H 

9 izim u z<r>4v7 9>7* mm 1 x-m\ 

;i^'x y h7'jy^ 7 RcJStfUfc. 
[0101] mzMTV >?IZA 41M XcDTH-51££ 
§£«U f£T^$t£<D3x5¥*/ >1-cox.0Tt,Zttl 
TXi?7f -f V^Srfi-o/c. HT'(?)^7f-f^ 
ti. ±I2X U TtC 3 6 0 X 7 2 0 d p i (O^JK-CX^-y 
T-oyZtihXoizWCfcLi-z. &tzmmzn>Yu- 
JUk LXB J 6 2 OJBWllfilEtfW >-^SrKT/U-5«_hlC 
Ep^Lfc. ^cy)^^fi-4^iOT;P5^«L-Cfi : o 

[0102] »:K#^«7^s«±t:x*r7 h^^K 

•3 fits u «w$<xfciaiRairro-ytf>ji^«JOw< 

r v-y<o®iRmmT<?m vx-hz,. m^^mmuz 

•3<0*M»tt2 4e3U •yh/U'C**. fU360x7 
2 0dpi £7)^jKT3 x 5T^r-f >-f-£7)xy 71:^*7 
x-f >?LtzT)V$WLtf4®.X'h&frt>. 
2 4 (taiJvW X (720X360) x(3x 
5) x4^Sc=373ju 1 

k%h. I(7)iW7n-7SSAW2 6 0 nm^fctt 
S©3tffitlIIJR$fL^^7°n-7 r i02 6 0 nmtC&H" 
^®7tffi$-H3tC^-r. 

[0 1 03] ±E (2 ) t^<|5|«c7)«f^S-. 5UK2m 
g/m 1 » 1 5 m g/m 1 &*CDy°u— -Xmi&lZ^^X 

Jg{i3 0//M (0. 2mg/m 1 ) R.tf2 2 5/zM 
( 1 . 5 m g/m 1 ) t Ltl* ElRSftfcT" 



(2 1) 
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[0104] (3) 

imiz^mztiz mitt -> tz . z <rym& e>^y 
jwj*. v bm^m^x<r>m&y^-y<r>^^za^x. 

)Vy)WJs. -/ b^-y KOb-^gP'VCO^rD-ytfOm 

•yf-f^igt, ^•y^'<o^7//k witpRtta* 

«— «J«±L**»-jfc. ttz^ybn-fbtLXTJl-S. 
ftmLtiA# yb<DX#yf->syymil±. ■O'TZ.iX 

-/wtKtJbzmmx-h^rz. ±izmg.2 2 5uM<7> 
■ imzm^Ttt&Ltexxv bin y?xtf-yhtim 

[oio5] mmm* 
( i ) tmy°v-7<r><&m. 

7f-> (JQK r Aj klEtt) a^Sr&JSSJIl Ome 
r (-£#tiS) , ol igoA(40-60mer;7r 
/P7y7ti). poly (dA) (300-400m 

TS&-3!£#lmg/m lCT&S <fc 3fJili![U 
^S^TQ-y)§?g2rffl«L^. Srfe 1 Ome rcOig 
a@e?'J <K*I** : 6 ) tililTWiMOTfel.. 
I^j^^- : 6 
5 ' AAAAAAAAAA 3 ' 

( 2 ) H&frVx. >y h/'Jy^-CtSDNAi^lll: 
& 

?>J4*V>7. 5wt%, jPK*7. 5wt%at>'±te— 
JRit ( I ) T'^^^r-fef-L->r^3-^ : 

r-fef-uy-^EH ; ;iisf7r^>-^5^^) iwt% 

£-£t?*?fi8£ffll:U i^*^T'±IB ( 1 ) T-ffrS. 

vtz&«<nwMTv-y&m*mmmmmo . 1 m g 

/m 1 fcSr&.fcaC^U:. 

[0106] %mm3 1 mm*- b u -v ^z^mtrz^- 
t< yyttuzgmzxwmtt:. -?-o^ig«*io 

me rMfi4 0 — 6 Ome r <7)f£irm— THcMLT 

■itfi%t>titztf. mm-hxx-y bm±fi*m&-ox^z> 



[0107] &K#*<^igTo-^&£fflvvcm$; 

TEHXL^. ®JR L*«ro- 1 0 Om 1 £3£ 
fflHPLCT'ML, ttti5HU«J§^i:<0Jt^^J:oTlS 

myn-yntm^mzm^tz. KamrnHPLcn 

mtHii 1Mb 'Jlf^riVT-fef- h 7~7 o 

%r-fe h V)vm%.muz£ vft^tz. zcom^ ® 
m$ntzk^£^tiz>m%DNAW\mmmzix?. x 

-yXtmy°v-~flis<y~>l-iS3: -v bmx-^tmzx ->x 
^m*&W%t^tzZktmmX'*tz. ttzMiRLfz 

&mrn--r<7)fe&znmm3 t mmizLx^tz^ 

<3fJIi!i<ISi 0 cos**® JR $ titz „ 
[0 1 08] 

(rjceb#^^w) ^*60tj i co (4) iz&^x. tmy 
v-7-tfx#-yT4 y72ixtzmw%mtf7z.m&Jim 

^yst-WziOft. 9 0#. ~®Mi&( 2 5-C) fit 

mttzii^mmmmi kmrnzLxyu-yrv-jtm 

o-rrn'icov^ti, £xmmix~i% ^ixtzyxn 
fz. ;«c:i:frW7XS*ffiwix>f s KItSir 

tltv^,**sb3a,*hc^o^„ -3>Kj&mmn o# 
(D7u-7Ti"(temm i o-c-iitcit^r . 7 0 %s 

[0 1 09] Sfe5fiCT6 

{><7)V : Jx.-y by°v yrzm^tzPNAyu-yTU 
mm) 

( 1 ) ±imM.Ml<7> ( 1 ) ( 2 ) fc^:<|Bl^CcL 

[0 110] (2) T-O-yPNACT)^ 

8(PNA) (H^— feTir-f y (») £HX 
L^:. i«PNA{±N*S (DNAC05' *ffi(CfflS) 

?ij#-f - 8«PN A7D- 7iOPNAro— 



SMtt : 7 

« Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTCGTTTTACA c 
ffiyfl*^- : 8 

« Cys-NH (CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTTGTTTTACA c 



(22) 
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(3) BJ7'jy^-{:J:SPNA7D-7<7)ttaj, i> 

ilE^^^PNAro-y^ 1 0 0 ^ 1 cr>o. lwt% 
1- 'J :7/^oS®Cfii&iSSa*8 0>uMi:^^«^p 
U iXWC^y-fe 'J V7. 5wt%,If7. 5wt 
f-^i^'J 3 -^7 . 5wt%> S.tX±K— 

( i ) T-^^fxsr-irf-Pvr^n-^ (^>a^ : 

^y-;UEH ; )\myr-4 >5-$.*}>U (**) ttK) 1 

iKfciPiT, PNArn-ytf>««|ME*<8/zMt*4 
cfcdtCiJIHiUt. £<0»tt«D*1fia*U:3 0~5 0dy 
n/cmc7)K51l*IT'*>0, * fcttfltti 1 ~- 5 c p s 

[0111] i(OPNA7o-7Il#^5:, HS60IJ2 
<0 ( 3 > (cte«L7tcOt|S|«ttT±IS ( 1 ) T#)£L 

C 0 1 1 2 ] $r*J±far 'J > 9<r> 1 Pt!ii»i#£>fc 0 OP 
NA7°o-r?§?gc0ia:{ii4{i^2 4p 1 Xfo~>tz. 

[0113] (4 ) -?u y*>?m.m 

1M NaCl/5 0mM'jy|^ii(pH7. 0) 
[0 114] (5)A^^J^Hf-5/ 3 yaE 

b?ij#^ 7 Co p n a t mmm^mmm 

DNA5rDNASil)^a-C'^t. 5' »D-y 

«BMfc-3WBDN A* 1 OmMD ymmM ( P H 7 . 
0) &*&aK5 nMt%h£dlzmML (jgffltlm 
1 ) , dcODNAJgfgtf^lS (4) tft7D7Jf> 

/JSItfcPNArn-/n'>f *;«8tU ( 2 5 

•o t*i 2m^^y > jy^^—>ayKm^n-otz. 
*<vm^ ya-yru-i £i omMD ( p h 
7. o ) s^TffifrLTPNAm-T'^vfryy-'f 

XL^o7t-3(s:MDNAS:gtV^L^. iWcfSro- 
ARGUS 50;M*h-n (ft) ffiS) 5 

[0115] ( 6 ) tgm 

«8WI:-#B D N A fc -y *-T* & KW#3- 7 <n P 
NA7o-7'ttt24 0 OcOSfcfcfiT-feofccOlCfcfL-C 
lifiS 5 XV -y ^le^ij £3rf S ffi9iJS^- 8 CO P N A 7' o 
-y-ClZtftfrft&l lOOtfcofc. J3Lh«>C:i:*»feP 
NA7M ±-CSS£ffl*IH4tf)-#8! D N A £ ft Jgft (c^ 
ft-t&ZktfX'Ztz. 



[0116] ifc^vf yj *W -tf— a #X,-K 

mm (-?y <«o *ts) £fflwti»u;. ^oss* 
*«ifcOT£*>#>&ro-:/T w -eat, 
a) &*cox#v hmmnm~efcr>x . 

2 0 0u m<7)t6Hl*I{C$> S <I fc , 

x^o. «-<?cox^-y hmL^Bmizm^Lx^ 
c ) x-^-y hcontmifim-yx^hztim^ipt^ 

[0 117] Z.<F>Z-k.\fTu—~7TV4±.X'>^7V*' 
SOT'S) 

[0118] ^tc^w 7-y y-* -bf- v- 3 vrjeisk rv 
-/7WJtWvf/'iJ <y h'co&ajs- «fc D^icsa-r 

[0119] &fcPN ATO-ycOXtfV hg^HJfi^ 
tyt?frX'%^1)K *5tW%L>l£P NA/n-7IJDNA 

rn-/t tt»Lttr*»ttWJfi k com&z&x a 
k> . m%<r>7km&<7mLtt&« <?>■<{ y? v*. y Mttaj^ 

[0 120] HJ6CT7 

( 1 ) ^53&6»^>5S: & X*^ ( 5 Omrnx 5 0m 
m)£, 2wt%*g!^h-y>A^§?g^fflV^^# 

-ftU^. x;}?3- i^SSr fe-^r L/i 5 yit-sm (r-fV 
^V^^Tniz'/UhV^h^^iy^y) Z^tSisyy*} 
•yr'J yfM (m&Z, : KBM4 0 3 ; fi®-fb^I^ 
*Att«) $rlwt%-^*-r^,5 0wt%^^y-/W7K 

mzz-vyzi-f-x-mifiL. i o cc-cs^iaMft. 
( 2 ) »:i:*-*:y7'77?^ttl.DEEP-uv 

i«:BK-739P; ffB^fL*:1*5*:^M) 5:X t 
>- 3 - ^ fTOil * 5 S/zmt^r^Jra (cM^R L . 

-ft^-ti:^. DEEP-UVsmi^-Clcmxl 
cmcofflUgtc, Ba5tcJ3Jt*BWf7xyMaB<0l®t (X) 
#*1 00*m. &lX>>x/K7)^*>'l OOxtrnX 1 0 0 



(23) 
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m<nmmmx\ xvymmzm^xmrnt. mzm* 

8 0r-C3 0^ra»LT^^XhSr*55-fL$*. Bfffi 
coiH?"J-C' t 7x;l-*>*2 5 0 0ffliHg$ix. BWtSfiA- 

*7 x.)V<F>?§m±5 0b°3!J -/WKpl) ttf-^Six 

[0121] (3) 1 0txM(r>U-ys.yB7mWLi^ 
7)Vi>*. bTO (ffiShZx :BJC620:=Jft 

yy <«=) ttM) m4>7?>7fcjfzmL. mimmm 
l -cffl^^NV;Pi/x ••/ by°v y?cr>/<y r >v~Sx. •■/ b^ 
■y wzmmLtz. -?-lt±ie ( i ) vat ( 2 ) tmsl 

(tAfcofctO izu-y'S.yBymi&Z&l&L 
Srfc 1 >7 x /P**: 0 <^fit^»{i*«> 5 0 p 1 T* h . 

*&„ mziouMcr>T$.yp iTccDfrmmzmnj 
>7?>?izj£mi<. ±%tyvy?cr>^7)WJ*>)> b^ 
•ybizmmtx. fozr>-y-=:>B*mm£&teLfz*7 
*Mzv$m-t&m<w*Mzm%iLtc. zzx-v-ys. 

yBRT/TZS F I TC £fflV^C7){±*®|4T-* 

9 i-'x -y h's-y H^^^tttB* 1 '^^^^!,^ fc . R 

[0 12 2] (4) StttBttlft (-ay (ft) WK) iz 
- £S6*U <S*1 OOfSlcT'? 

<>7x;H*Itc%-fcflt*&$fLT^Jt. iit^^^x^ 
^ 5 ^T- — a yliiM&> $3tv0:1p~>tz * 

[0123] mmms 

< 1 > mmm7 1 muoumtzx *)77>y?-?bv?x 

(BM) ftofflKfc-fBftLfc. 

( 2 ) DNATD-/t LT 5 ' £tBe>*R££!; >I 
*fcA.df^^p^Sr^LTT5yaSrfe^L3tl 8JI 
ftcTD^" U ( E?iJ#^ : 9 K 9 CD* V zf 

T—iZMLX 1 fflOZ 9 V^^r F^S^V-yfWD- 
7" (ie?ij## : 10). StfE?iJ#^9cO*'J rfv-te 
MLX2mc0^9\y^bi) i S.^-7-yf-cr>y'ti-y (ffi 
?>J#^: 1 1 ) (£TB^«**fcft£tt*L HPLC/ 
W-K) *Jfl*Lfc. ffi?!l##9^)3l-Urfv-<0JB»E 



?>J{±. -2tsfflDNAT-$>-&Ml 3mp 1 8-ssDNA 

wm&m-ci>i. aTizswm^- 9-1 loaxs 
km** : 9 

5 ' nh 2 -(ch 2 ) 6 -0-p0 2 -0-tgtaaaacgacggccagt 3, 

E?|J#-^ : 1 0 

5 ' NHHCH^HM'O^-TGTAAAACCACGGCCAGT 3, 
: 1 1 

5 ' NH 2 - ( CH 2 ) 6 -0-P0 2 -0-TGT ATAACCACGCCCAGT 3 ' 
( 3 ) ±ieiB?iJ#^9~l ltODNATa-t/lcttLT 
S§£ffl»W£— **D N A Ltz . iXKNaC 1 £ 
5 0mM<9iftflrr*tfTE»* ( P H8)C>#DNA 
ra-7-S.V-*0DNA5rft^SS* J l 0 OjuMfcSr 

jKt^Milft. *LTDNATn-:7£atr»ffil 0 

0/4 1 t,zttLx&«cDDNA7v-7'i,zmnm%~*m 

DNA£-i-t»§ig£ 1 0 0// 1 JotT^U 

&mm&9ox:frk2 5x:&x"W&mz2mf§iipftxi% 
aiu #^«DNA7o-yt&^(?)-^(iiit«A 

^yy y bZBf&Zlttz. iWciSeEWSf' : 9~1 1 
«§DNA7D-7<7)A^( r»;-y K£-&tfJ§*8£, 
-bU>-7. 5wt%. SS7. 5wt%. f*yyi)3 

-;P7. 5wt%, at^frte— &&t ( i ) T-^$n-s»r 

my-rA ^$*;Ktt) WH) lwt%Sr^-tfyKj§vS 
KJD;L. 7'U y H<0*»«8E36«8/xM4:*4 J: o lz 
I^LJt. #^f(7)DNA7o- T'OyN-^T'U y h'2r#tf 
Cin^C0?Kf4tc0*ffi3g7J{iMixt 3 0-5 Odyne/ 
c m^igfflrtT'J) 0 . * fcttfl|fc 1 - 5 c P s (Elft 
Sit : JBSWHS (*) ««>■ coKHrtTftofc. 
[0124] mz^yt^x. ybTV V9~ : 

b j c 6 2 o ; (ft) ttSO ffl-f y?9y?* 

3IEIL, #^rco-f y9?y7t,z±McD3mcr>^-4y 
'J -y H»«*^»U. 1 X-muW7iVi?x. >y h 

/'jy^-yHfcgeit. ^fc±te ( i ) 

( 2 ) ttfft£LfcBMff#5xatlKfc-fe-y h L. ^"Tffi 
?iJ#^9ODNA7'n-7'c0yW 7^U -y K£*tf»ffi£ 

l^uaco^x^ (@6^i 3 1 ) tzm&tiz. mzmm 

##1 0«0DNA7"o-7 , '^W 7"U y H*"^tf^& 
±iei?iJacO'7xyK3^-ri>2?iJB@ , 7x;P (H6C0 
13 3) fcflttfrU Mfcffi^JS-f-1 K0DNA7O-7 
WW7'J -y H**t»JS«^±iE25ga<!5'7*/WCW« 
•th3¥mcD^x.)i- (H6C01 3 5) (Ctti^Lit. 
l-?c7)>7x;HC>l?tLTf5mc7)yW 7"U y 4 HRt 

SiLT^l 0 Op 1 tt^LJt. dcofiiiioco^x;^ 
SmcOift 2 tiTC* !> . WSWC*^ x ^5: I tz t 

z\h. mttztuz'U 7v -y vmrniy ^vaMum^ 

izXiXiy *)Vfolz±±-r>X&*) . >7x;^T'<y)^ox 
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[0125] mzms.^25-c, ssi oo%com.i&m 

mffllz 1 2 B#iaM#, 7'o-7V)TS>'gi:'>x;l^>x 

•O ^x^OX^i^fc^/Et^iktiSr 

[0 12 6] (4) JJCfcd6K*8 0"C<0*e*"Cl 04«a 
ift?*U »Ktc^LTV^7''o-7'i:yN-f -T'J -y H* 

m.Ltz.<X>. ^X'&&£ 1 %x * J -iv-t 5 

«tc i mmsm t » #«7 * ^^kjeecdx** 

[0 1 27] ±IB (4 ) <0^tC<t->-Oi;H^C0DN 
f^^SW-*^ D N A fc*tr*Stf>'7 x /l^Oftlfrtf) 

lilteWfili:**. 

[0128] ( 5 ) iX^N a C 1 £ 5 0 mMOiftgT*^ 
ttTEmffi (pH8) KI2?iJ#-§-9<7)DNA7"n-7'fc 
*f-f S &&BWi0>-*mD N A IO^iM 
bftZX? izmm L . £ «o*?fcfc: JJE ( 4 ) -7 x 
/Ucx ; tf*^££jgAL£rn-7'Tl^£ift«U 8 
0 X:fr$> 2 5 °C 4 X' 2 B$^(tT U W 7" U * 4 -fe* 
->-a OV%T2 0'Cfl OmMWN 

aC 1 ^#OTEW ( P H8 ) 2 O^Bft 

[0 12 9] (6) <XfcNaC 1 Sr5 0mM«0«S-e^ 
tfTE^M(pH8. 0) (C. Z^WB80»K>f 
P-hLTW>TSBfc2r3S-ri>, 2-^^-4. 6- 
b*X (4-N, N-^WSy?!-^) fU'J^ 
ATM #74 H (JilT i"P2 j tm ZZcom&tfl 0 

•y hT-U V9<rv»v KtaROtftfjfc. £*r±se ( 5 ) t= 
T A-f 7* U ^-f -tf - Is a y * ff^ -y JJET 'J V 

^tC-fe-y hU #*<7> 1 7x;MC*fLTP2jg?g£l 0 0 
P lcfogtJ&LTtcO*,, <6»*l»jl:-tSJt«>*ca*l 0 
0%co*ffl^-v^A-rtT54HaftEU f+v^'-l*l 
t=«»Lfc*4«£ffiOSBMI (fffirRA : I MT 2 ; ?J" 

•j w^^ma^itsL : i o ofg. mtmm& 

ffl<97 <i)V?— a— 7" (.Wtfgffi? — 4 5 5 nm 
H595nm (j§j&) , ^Oo>( 77S5-6 20 
nm, S»'!iJ7-7<;^-6 1 0nm^72 5 
nm (jffii) ) Srffiffl) (ffiA« : C 

24 0 0-8 7 ; Wfc* h - 9 Xtt» ) fc-M— 5>:Tn 
*7t «:ARGUS 50 h^Xft 
S3) *««U «3t«r«SflfeaUfe. &*J«*xyrii 
25/imX25/im. ^77^-^3^x64, AR 



GU S 5 OcO^l^WijSSsSJgL.*:. 
[0130] -£<7>*gH, IE?'J#-f - 1 1 WDNA7D-7 

$ »7 x « , / \* -y 9 *rs k t mm 

W?>. 1 2 0 0-1 50 0«DSb(fi3ftSW^»$*ufc. - 
■xmrn^- 9 COD N A rn-Z^M^^t/^x^*^ 
ii, 9 8 0 0-1030 OoaaaMCaWWKSfl. 4* 
I^JS-Syl OcODNAro-7'2-^$^'>x^*^ 

«, 3500—390 0*>a3t5M&Wffi!?3fufc. Hfc: 
#fflffi*TE*WK*J8wC3 5-CT'l 0#IH8s»L/t 
S«£*St*«r«raL;fci:£*. KWS^l OcODNA 

[0131] i^6tf3l6»*»fe. ^atWK«*7-o- 

/rw*fflv^ikt. ^x/wctjv^-c-'wyu^ 

[0 13 2] HM«?IJ9 

( 1 ) ^SSCT8i:|iI«{cLTE5iJ#^9-l ltfODNA 

[0 133] (2) IE?iJ#-t9— 1 lc7)DNA7*C7-7" 
iztt t -C^^fflWflWr 3 a«c0-*«D N A Sr^fig L 
fc. NaC 1 m Mc7)ffiJgT#tfTE^?S ( p H 

8 ) lz±Mi 3^C0-*^D N A $r#/?co«JS*< 1 0 0 
AtMfcSrS J; 3 lCjS»Lfc. A'/;l.yi >y hT'J V?- 

(j«A«: BJC6 2 0 («) ttIS) ffl^f>- 

^^>-^S:3TO.&U, #^co^ >-^^V7fc±iec03 

sco-*iSD n as»»^n l . satefi i nv^A7- 

( 1 ) T-fflS Lfc36K {.7U^t-b7M.. K?iJ## 
9—1 lc7)DNA7°o-y* { ifg-&L-CV^>7x>'Kc«L 
T#^r^ffl*l6W^- N A 1 0^-7 

x;HCO# 1 0 Op 1 -J^mteLtc. Z\cr>m&X'&'}x 

iw*m*Mtw&m Ltztz\*>. mwz t*. 9 o 
a <n&Vi:MzmmzRi&zit&K%.%m<?>mwi : £W& 

X-*Z>ZbiWrt)*->lz. 

[0 134] (3) &m&6m£|B|«{;:LT#'7x/W 

sot«i8i:raa«curP2»»**'7x^ft:tti§u. a 

COM*, ^TcO-7x;U*^ 9 8 0 0—1 030 OcOSfeK 

x7-v-7t&mmz%.m2i±. *Lx&i&ttmb 
[oi 35] m&mi o 



(25) 
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( i ) mmm7 1 mmz Lxf^y9-?v y v?*^? 

[0136] (2);<OSR«r?7??h l J7?^ 

WLzux^i mn$mtz u v *w«yi*ff$: ^ . 
-?h y rxnmLWx^i&ffio-ttib tmLxmti* 

[0 13 7] (3)<Jct:5lEil«7i:R*t:Lrn-^S 

xM^c^-lctfe&^ftTV^,, To-tTW coilffl 
BB^x/l^L^ ¥fifioife)-^ffi#tt^#t- 

^x/HSfflfc-HHcf y^'i'y h-ttfti££*T 
SI};*'', flBcfr^r o7u—~fb Wk&fflaVib (OKf&cotk 

^^#«<?Dfe«*^i|^$as^x;i/*»fe{iSt>t=ffi 
[0 1 38] *S6^J1 1 

<r>%0am*4 >? : Jx. v vmzxmmLxwzmni: 
< i ) mtmi t¥mK.Lx~7?'v9vv»v9x*n 

[0 13 9] (2) T$S£Zm-&Lt:i'y>'ik£m 

(N-/3- (rsyxfii/) -r-r s yrobvuh u 
^h^^i/^y) stoy^y^ yry >vm m& 

£ : K BM6 0 3 ; mMiti*JJm&GMSl) tlwt 

iovft%x?y -tufcmmzmiMiTX' 3 b# 

L-Jtr. ov»t:^^W-;i 7 hri)>^- (i* 

A«: BJC620 ; (AO 83?) JfM>-?* 

^co^-y FfcJ&tLfc. £fc±fE ( 1 ) TfflSL^M* 
t7 l J>'^l:*7hL> ?x/WC*fLT.* h- ^f>-«* J jD 

jjcttHSfLfcj'? Wb^S-^tf^^y^ 77'jy/^i 
•c. ssi oo%co'iia'is»^3o^KaLJtco*>, 

*G*-CifeflK Xt«U 0 01CC3 0 4HH 



[0 140] (3)$M;W5»-4-(7W 

t % D M S OigJKKfti&ffiga* 5 w t % t & S i "5 fc» 
»U iO«JR*JJE (2) tmmzLX4y?i>*-v 

hTV >?x&v xMzi oop i-?-?gfc$6U on? 

[0 14 1] (4) DNAro-y^LT5' *^gc7)7K 

ttz 1 8**co^ y rf v- ( mmm^ ■. i2).s 

1 2 c^jj- y a'^-lC^t LT 1 MO? ? V**f- K# 
SX77Wn-/ (ffiW#* : 13). RViWI* 
-^1 2c7)7rUd--7-(C*tLT2{ic05^L-^H*iSX 

(mm^ 1 4 ) (^ta*s»tt 

5t£&SL HPLC/1/-H) filTKBfl 
: 12-1 4<0JgaE5iJfc 'J V+r-itnWmiK 

■t. 

gtfW-Sf- : 1 2 

5' HS- (CH 2 ) 6-O-PO2 -0-TGTAAAACGACGGCCAGT 3 ' 
f»9## : 1 3 

5 ' HS-(CH 2 ) 6 -0-POj -0-TGTAAAACCACGGCCAGT 3 ' 
14 

5 ' HS- (CH 2 ) 6 -O-POj -0-TGTATAACCACGCCCAGT 3 ' 

< 5 ) 1 0 mMco y >w8mmz±i?mym-% 12—1 

4<7)#^<7)DNArn-7'5rS^SUKA<l OjuMiSrS 

ttW8fcH*fcLT±iB (3) trfWLfcaMttO^xA' 
fcftttUi. #^x/l/£^«TfUKU;i:.r^ 
$tlJtDNATO-7"^(4. >>x/K0iHP»*»^«i5 

*>i-miz±&-z>xi5<o . 

»$*l^rfi»r>fc. Cl«oaHKSr3 0'C. SSI 0 0%«I 

x/PtfDVl^>f 5 H»tRJi5$^ DNA/D-^lt 

[0142] ( 6 ) 1 2 <DD N A7"a-ytC^ 

OmMcOfeg-C^tfTEiiiSl;:, dcO— «DNA|;f 
jftSLK^ 10>tiMi:>S:§J:d (c&j* t . i <0»«{c± 

ie ( 5 ) Tit ^ d n a rn-y^issss l . so 
r~ 2 5°ct.X'2 B#ra*>(tT gfflL. A^yij^ -t? - 

s^g^Srfr^-ofc. $CNaC 1 ^1 OmMWiS?* 
OTE?§jg(pH8) SrfflV^T2 0-C-C'2 0^-raS«Sr 

[0 143] (7) A>f/U -y FC^>-^-^^-hL 
■Ctttft"C«**S6^-4aarc**YOYO- 1 SrNa 

c i ^ms.5 0mMX'^tsTEmmz, &&mm&i o 



(26) 



%fffl¥ 1 1-18 7 9 0 0 



uMtzzzoizmMLt: (ph8) . z^mmztti 

(2) tmmizLTJ >7iSx.>ybTV>?£m^X±- 

e ( 6 ) <rm®£'fT%-otzmm<7)%- i Jx>Mz^ ioop 
i l . mmms k mmz Lxmmwm%.% l 

tz (BIg7-f^-5fffl) . ^fcArgus 5 0<O 

[0 144] *C0|g«.. IE?iJ#-9-l 4C0DNA7-O-7' 

«C0, 1 8 0 0-2 0 0 0<Di^g#»i?K£iX*:„ - 
!fifE?iJ#^l 2cODNA:To-:/£*£^2^jt'7x/I'a> 
£>J2. 7 500~8 0 0 0O|g3Emg#fl3g£*U *fc 
IS?IJ##1 30DNA7 , n-7'^§tt^iW^ 
tt* 3 10 0-3 3 0 OcTXibfc&J&^M^Six*:. SEC 
Hffi^TE^«fg^fflV%T3 5°CT1 Ofl-HiJt^LTS 
JS^3K^^SJ«L^i:^>!., ItfiJS-'tl 3^)DNA7 

[0145] Ztlt>cr>m$kfrC *mmMi,Zffi&7xi- 

7tuj s-jbus zbx\ ^^Mza^x^yjy 

4*£-isB yfrmZft* oZb &X°% . WcE?9## 9 
k*^*»^«fl*K»*W»«fc«tajT'# h Z b Mt 
fritz. 

[0 14 6] gSttWl 2 

( i ) mum 1 1 1 mmiz t-cwsmw 1 2- 1 4 cod 

[0 14 7] ( 2 ) ffi#l#f-l 2—1 4C0DNAro- 
rt» UTSS^fflMftWr 3 WBW-*«D NA^ML 
fc. NaCll 5 OmMc7DjgJgT-^tfTE?§?S(C±ie3 
S^CD— 2tsMDNA5:«.^<7)iitKA i l 0//Mt^rS«{c 
*»U5:. « co-#g( D N A^CO p Hli 8 T* 

^"TVI^'x y hT'J : B J C 6 2 

0 ; m) wk) m4v??v7*3mmM 

U &«CD4>??>7t,Z±9?.cr>3m<?>-*mDhlAm 

m£?tmi>, mum 1 flft*/v*yi ^ry^ 

CO's-y KtCi|3»Lfc. ifc±£ ( 1 ) TJSBLfcMKfc 
ri)V?t-b7 h ffi^J##l 2-1 4cODNA7°u 

#0[DNA£#ir?gM£ lO(7)^xMco£ 1 0 0 p 1 
-?oflt& Lfc . £ coi%rt'# •> x ;^«ffli*m^T1B 

(ii^^n-r, ttzyn-yTujco&vx.Mzmmz 

tz. 

[0 14 8] <3)iMc3mm lfcfWteLT*'** 

\k. mmmi itH«tLtYOYo- lsat*^* 

/Wcftfc L , Wt*W£th Z b TVW y 'J -y K*>8KB 
SrfT&ofc. *-coS&H. ^-C^x^*^7 5 0 0-8 

o o o<oSME<o«3b6*««Sfut. i<oi fc*^@fflr 



[o 149] mmmi 3 

( b Mffltmz*x#*3s&**M<?ffleitzmi ix >> 

-TcoiSaO 

( 1 ) mmM7(V (2) <7)fe»iCG£oT77-y?Vh'J 
[0150] ( 2 ) mW\lcr> ( 1 ) tfaaSfcftoT, 

(i&Pn^, : K BM 4 0 3 ; JIM^XftttAAtt 
«)«lwt *m&TX 1 BfflSflRff LT , U~s 

Ti«js»+fc±K ( i ) x-wm.'Ltzm^m^x^ 
arc*£ift*u 12 0*075*13^1, »>x;ws 

x-h->tz. zcr>nizBMBfmknffl&£i' ; 7>* vy"V 
yrmxymthzt ci-^x t> ^x^kbb^cox^ 

[0151] ( 3 ) ±iaM£0IJ8<?) ( 3 ) Jttf ( 4 ) 
aettLfc*i*(C«oT» IE?iJ#^- : 9—1 1OTNA7 
D-^Sr^ x /W&Mdzm-S Z itfz . 

[0152] ( 4 ) ib?ij## 9 tc^ Lxmmm%i&mi 

HZ^t « -*fflD NAJDNA £ifr£(fcl8-C*-£j£ L , 
5" ^ffitc^Jftfy-^r^^'J >-^-Sr^-LT^h5 
^^/Uo-^S y&*S-^L^S^t-*«D N A^« 
fe. iCOg^fb— MDNAjNaC 1 £5 0mM<7)?g 
ST'^tfT EiI( P H8) twS*|?ftK*« 2 uMb%e& 

x o izmmvtz. z&mmiziMi ( 3 > th^dna/ 

o-y^S«2r«l»L, 8 0"Ca>4. 2 .5*C4T2l**BI 

HWft LX'^7 0 ?4 -V-is a i-RlSS-fi^ 
fc. -etfOfiro— 7*TU-f Sri OmM NaCl/TE 
SftriS ( P H8 ) SfflV^T 2 9'CT2 O^gfejf 
o-^^fc^N^ y<J r-Y XL&a^rt:— *IDN A* 

[0 153] (5)^m 

laMk— *«d n a b -v f-T-ab h mm^- 9 <t> d 

NATD-7'^^$ii:!t , 7x/^<i>«i8 5 0 0 — 9 4 

0 o oaateJbOTBBS ixfc . 4 SW»9 1 o <n d n a 
7'n-7"SrSS-^-S ; ^ 1 7x;l'*^«2 8 0 0- 34 0 0 

<m.*mtfwm&ti* tzmm^ hwdn ato-/ 

Sr^S-^fc^x/Ud^fil 2 0 0— 1 5 0 0igJSe^ 
%AL1)>®m2tl%fritz. $.tz±.mTu-7T\'4Z: 

1 OmMNaC 1/TElti ( pH8) SfflOTJGtC 
3 5-CT' 1 Oftffiim LfzbZ^b, ffi5"J#^ 1 0 COD N 



(27) 
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[0 154] 

£&tsX# v h£, s&Tv-7lzy*-~;£5-z.&Zt 

\,zxi£vf-<v7-thz.kitx'%h. ^tzzcoumzm 
^zztizx^xy-v-y'AXvhzmAzikiLiz. & 

[0155] w^z^mifZXtLii^-mcomm^x'hm 
wmmzm-t z> <t o ^ < commz . * o sEmizm&^im 
%y°u-7 r Ti"(zn&zt&x'2. ittzztizm^z 
z t X'v>y°)vmzw8mmtf&&t& x 

zm^&zkx-v yyj^commmncomm. * x o jew 
t , R^mmzftfef h t #t-# h . 

[0 15 6] ^^amciiltf. 7D-/7U^f com 

i£if*:[l]fl£ffl^s.ri:T\ @ffl^rn-:/}§$cDffi 

izhwii-f&ztrfTZz,. t.tz-?hv ? x\,zm« com 
mzmnz-tzztx-mttimmnmiii. tm.<7M%m<r> 

[0 157] 

[ge^is] s?ij#-* : i 

m&\<r>&% : 1 8 

mm^m. ■. mm 

KfJ«SS:fEW^ MDNA 

fficOW ffi : 5 ' 

IE3*J 

ACTGGCOGTCGTTTTACA 

mnm^r ■. 2 

mi\CD&Z : 1 8 

mm<nm ■. mm 
mn®. : -#« 

E?|J?)«« : fl!l<0&B? MDNA 
fBlOffi^ : 5 ' **B(C*:*--/1'**«I6£I&I 
ACTGGCCGTTGTTTTACA 
: 3 

Ii?lJ^£ : 1 8 



mm^mm-.m^mm mdna 

ACTGGCCGCTTTTTTACA 
E?iJ#-^ : 4 
IE?ijOil$ : 1 8 
g£?ij<7)3> : @« 
«W8St : 
h^O^'- : 

BS?^«« : ^DNA 
ACTGGC ATCT TG TTT ACA 

mm*?: 5 
mmco&z : 1 2 

K?|J<0M : 

h#os/- : mm®. 
mmnw&:mntm ^dna 
mm 

GCCTGATCAGGC 
IE?'J#^: 6 
ffi?'j<D;K£ : 1 0 

mm<r>m. : mm 



mmnnm ■. momm mdna 
mm 

AAAAAAAAAA 

mmm^ : 7 

I^IJ<D^£ : 1 8 

ffi^ij^s : mm 

m<r>WL : -#« 
b^o^'- : mm®: 

mmwmm : i&comm mpna 

ACTGGCCGTCGTTTTACA 
BH?lJ#-^ : 8 
IE?'J<7)«$ : 1 8 

mm<r>m ■. mm 

mm<ryfm. ■. mcomm mpna 
mm 

ACTGGCCGTTGTTTTACA 

mvm^- : 9 
mmn&z : 1 s 



h^ny- : MM®. 
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mm 

TGTAAAACGACGGCCAGT 

mm*§- : i o 
mmco&z ■. 1 8 
mnnw ■. mm 
m<m ■ -*« 

SMOffiH : ffiKOSSfi MDN A 

bh 

TGTAAAACCACGGCCAGT 

ew#* = 1 1 

ffi?ljc0^§ : 1 8 

micom : mm 



momm mdna 



TGTATAACCACGCCCAGT 

w$m^ : 1 2 

&?lJtf>J|:5 : 1 8 

sm<r>& ■. mm 

M?nS>-:«gltt 

SJIJCOSBS : flfi<^«K MDNA 

TGTAAAACGACGGCCAGT 
IE?'J#^ : 1 3 
BtflJ^S : 1 8 

gSMcoM : mm 
mm*. : 

K0J*>«S : «0>8» MDNA 

TGTAAAACCACGGCCAGT 
Efll*-*: 14 



Un<7)&i£ : 1 8 

mmwm -. tticomm ^dna 
mourn: 5 •3mz+*-j^mnm& 

TGTATAACCACGCCCAGT 

[02] 11W\7;|/xx7 h^v K<OA-A|8Bfffi0 
[03] HSfi^l 3 Mfc V vf /W/l- S'x-y hffilCtoTT 

fit. mknwmtzttvcfhyvyx'ibh. 
^ssit^-Ky^-f y^L-tzmmrn-ycom^mm 

[05 ] ( a ) #fSBj§{c^f, : rc?-7'TW *>-SS« 



<b)05 (a) cOBBUBfffiHT'ftS. 

[06] SatW8t*J»t4^!K-yf-^^^ife<oaHBH 

[*f#C0f&BH] 



10 1 
1 0 3 
104 
10 5 
107 
109 
111- 
113 
1 1 5 
1 1 6 



1 , 111-2 



117 
1 1 9 
1 2 1 
12 3 



9mm 



[06] 



□ □ □ □□ □ □□□ □ G\«rl3l 

□ □□□□□□□□□ □{•'-13 3 

□ □□□□□□□□□ rl 3 S 

□ □□□□□□□□□ 
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[01] C02] 




0 0.2 0.4 0.6 0,8 tO 1-2 1.4 U6 

DNA BSC (mg/ml) 




